Technical note
The preparation of Al-Si cast alloys specimens for TEM observa- Abstract . 2014 An original method for preparing thin foils from Al-Si cast alloys is described. This simple method consists of one -jet electropolishing accompanied with ultrasonic "cleaning". The aim of this ultrasonic bath is to remove eutectic Si precipitates forming a specific "skeleton" in the specimen. This framework hinders the process of polishing and makes TEM observations more difficult, especially when high angle tilting is used. Figures 1 and 2 show the surface of the spécimens prepared according to the conventional (Fig. 1) and the new method (Fig. 2) . The first of them presents the surface observed at relatively small magnification (x 1000) with a SEM microscope. As mentioned above a dense skeleton of eutectic Si precipitates is clear visible. The micrograph (Fig. Ib) shows a dark region being one of the arm of a-solid solution dendrite. This region is observed at magnification x 2000 without tilting of the specimen. The same area but after 30° tilt is shown on figure lc. It is easy to see that a region has almost disappeared because it is shielded with Si precipitates.
The surface of the specimen of the same cast alloy prepared according to the new method is shown on the figure 2. The first picture is recorded at small magnification ( x 750) when the surface is positioned perpendicular to the SEM axis. It is clear that the a-solid areas are of the same size as before (Fig. 1) but no Si skeleton is visible. Only small Si precipitates are observed. They are distributed in the interdendritic space but they form no plates or rosettes. The next picture (Fig. 2c) shows the same region after 30° tilting in which condition the a-solid solution remains rather well visible. Figure 3 shows an example of TEM micrograph taken from the specimen prepared according to the method elaborated with the author. On this picture the microstructure of the precipitation hardened AlSi9(Mg) cast alloy is presented. The dark-non transparent regions at the left corner are relatively big eutectic Si precipitates, while the white region corresponds to the a-matrix. In this a-solid solution area the metastable needle-like (3" precipitates pinned at the dislocations are clearly visible. As it is well known, they can be observed when some specific diffraction conditions are fulfilled [4] . This in turns requires the tilting of the specimen which is accomplished in the goniometer stage. In the case of the micrograph shown in figure 3 , the tilting angle of the thin foil was approximately 20 degree. In spite of this tilting the microstructure of the AlSi9(Mg) cast alloy is well revealed. It seems that the proposed method could substantially improve TEM studies of casting alloys. However there are some limitations for it. One condition is that the second phase has to be relatively brittle. The second one concerns the purpose of TEM observations. This method can be applied to the study of precipitation processes, phase identification, grain and subgrain structure etc. with no limitation. On the other hand we have to be careful while studying dislocation structures because they might be influenced by the stresses generated in the matrix-precipitate interface.
